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(54) SURFACE SHAPE DETECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive non-contact 
detector of a simple structure capable of detecting projections or 
recessions on the surface of an object to be measured in a single 
relative motion by constituting a line sensor. 
SOLUTION: Tips of many bar-shaped cores arranged in a line at a 
specified interval are mounted on the same plane and, at the same 
time, these tips are placed relatively movable opposite to a direction 
orthogonal to the above arranging detection on a measured object 
surface with projections and recessions in a magnetic field. A 
detection coil 5 for detecting changes in a magnetic flux generated by 
projections and recessions of the measured object is provided in each 
of the bar-shaped cores, an output of the detection coil 5 is AID 
converted in a specified timing and stored in a memory 25, and the 
projections and recessions within a specified range is detected from 
data stored in the memory 25. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface type-like detection equipment which detects the concavo- 
convex configuration of the front face of a device under test by non-contact based on change of magnetic flux. 
Furthermore, when it explains in full detail, this invention relates to the surface type-like detection equipment which 
can detect the concavo-convex configuration of the front face of the device under test of the predetermined range only 
by carrying out relative displacement of the device under test once. 
[0002] 

[Description of the Prior Art] Conventionally, the concavo-convex configuration of the front face of a device under test 
can be measured to a precision, and, moreover, a dial gage is one of easy structure and cheap things. However, since 
this dial gage is what measures by fixing a device under test and contacting a probe to a concavo-convex side, that 
measurement will take long duration to it. For this reason, it is difficult for a short time to detect the concavo-convex 
configuration of the front face of a device under test, and the concavo-convex configuration of the front face of a 
device under test where it moves was not able to be applied to the application detected one after another, for example, 
the coin identification unit which included in the automatic vending machine. 

[0003] With the coin identification unit built into the automatic vending machine, the data of various classes to a 
charge coin are collected by having two or more sensors, and distinction about the class and truth of a coin is 
performed there. There is an eddy current mold sensor as one of the sensors installed in a coin identification unit. This 
eddy current mold sensor is countered and installed in a coin path, and the flux reversal at the time of coin passage is 
detected electrically. Namely, since resistivity changes with the construction material and thickness of a coin, eddy 
current losses differ for every coin. Change of the magnetic flux by this eddy current loss is detected electrically, and 
an eddy current mold sensor outputs it. Therefore, coin distinction equipment judges the construction material of the 
coin thrown in based on change of the detection output of an eddy current mold sensor, thickness, a diameter, etc., also 
judges the data based on the detection output of the sensors of further others, and is performing the class of coin 
thrown in by contrasting with the data which have memorized these results beforehand, and distinction of truth. 
However, such coin distinction equipment has a complicated configuration, and is high cost. 
[0004] 

[Problem(s) to be Solved by the Invention] There is a request that he wants to distinguish the class and truth of a coin 
about the coin identification unit built into an automatic vending machine etc. on the other hand based on the 
complicated and fine concavo-convex configuration attached on the surface of the coin in the actual condition that 
alteration and forgery of a coin are growing into elaborateness more. Then, the concavo-convex configuration of the 
front face of a device under test can be detected by non-contact, and, moreover, development of surface type-like 
detection equipment easy [ structure ] and cheap is demanded in recent years. 

[0005] Here, there are an approach of processing the image photographed with the CCD camera, a method of 
irradiating semiconductor laser in a concavo-convex side, and incorporating the reflected light with a photodiode etc., 
etc. as an approach of detecting a surface concavo-convex configuration by non-contact. However, the imitation coin in 
which the photograph of a real coin was stuck, for example since the concavo-convex configuration was processed as 
superficial image data by the approach of photographing an image with a CCD camera is undistinguishable, and the 
reflected light is difficult to get in the core having become depressed in irradiating light at an include angle shallow 
from the circumference, in order to make concavo-convex information easy to acquire optically, it becomes shade, and 
there is a possibility of taking this hollow for a hole. Moreover, it is necessary to make a laser beam scan in the shape 
of a field by the approach of incorporating the reflected light of semiconductor laser with a photodiode etc. 
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Furthermore, since the expensive equipn^ft only for concavo-convex configurati^rc will be separately installed by 
both approach of these in order rust, dirt, etc. of a concavo-convex side are of infinite variety, and to become the failure 
of discernment and to detect the concavo-convex configuration on the front face of a coin, it causes the increment in a 
manufacturing cost, and enlargement of equipment and is not appropriate. Therefore, it is expedient, if the existing 
sensor which detects the construction material which it had from the former in a coin identification unit can be 
developed, detection of the concavo-convex configuration on the front face of a coin can be enabled and the data about 
the concavo-convex configuration on the front face of a coin can be obtained together with data, such as construction 
material of a coin. 

[0006] And development of this surface type-like detection equipment is demanded not only for the application of coin 
discernment but for other applications. 

[0007] This invention can detect the concavo-convex configuration of the front face of a device under test by non- 
contact, and aims at offering the surface type-like detection equipment which can moreover be cheaply manufactured 
with easy structure. 
[0008] 

[Means for Solving the Problem] In order to attain this object surface type-like detection equipment according to claim 
1 While arranging the head of the cylindrical core of arranged a large number on the same flat surface, the head of 
many cylindrical cores is made to counter the device-under-test front face which has irregularity in a field possible 
[ the array direction ] for relative displacement in the direction which intersects perpendicularly, spacing predetermined 
to a single tier ~ alienation - The detection means for detecting the flux reversal originated and generated in the 
concavo-convex configuration of a device under test at each of a cylindrical core is established. The concavo-convex 
configuration of the predetermined range is detected from the data which carried out A/D conversion of the output of 
this detection means to predetermined timing, stored in memory, and were stored in this memory. 
[0009] Therefore, a detection means constitutes the line sensor put in order by the single tier in the direction which 
intersects perpendicularly to the direction of relative displacement with a device under test. Since the output of each 
detection means changes according to the concavo-convex configuration of the front face of a device under test where 
the head of a cylindrical core counters, the concavo-convex configuration of a device under test is once detectable on 
the whole surface target by relative displacement sampling the output of each detection means one after another to 
predetermined timing, carrying out relative displacement of the device under test to a line sensor. Although the output 
of each detection means is an analog signal, memory of it is changed and carried out to the digital signal suitable for 
signal processing by carrying out A/D conversion. 

[0010] Moreover, surface type-like detection equipment according to claim 2 is made smaller than the width of face of 
the concavo-convex configuration which is going to detect the width of face about the direction of relative 
displacement at the head of many cylindrical cores, and is used as the magneto-resistive effect component attached in 
the sensing coil or cylindrical core around which the detection means was wound by the cylindrical core. Since a 
detection means detects change of the magnetic flux which influences a cylindrical core, the resolution as a sensor is 
determined by the thinness at the head of a cylindrical core. That is, making it smaller than the width of face of the 
concavo-convex configuration which is going to detect the width of face about the direction of relative displacement at 
the head of a cylindrical core detects the concavo-convex configuration of a device under test with resolution finer than 
this concavo-convex configuration. Moreover, change of the magnetic flux resulting from the concavo-convex 
configuration on the front face of a device under test is electrically detected by using a sensing coil or a magneto- 
resistive effect component as each detection means. 

[001 1] moreover, surface type-like detection equipment according to claim 3 — a single tier - alienation ~ the 
cylindrical core of arranged a large number is put in order in the direction of two or more set relative displacement, and 
it arranges so that the cylindrical core of a backside train may be located between the cylindrical cores of a before side 
train about the direction of relative displacement. Therefore, the locus of the cylindrical core the increase of the group 
of the cylindrical core arranged to the single tier or at the time of carrying out relative displacement of the device under 
test, even if it carries out does not lap, but where [ dense ] spacing of the locus concerned is narrowed, it can detect the 
shape of surface type of a device under test. Moreover, in order to prevent magnetic interference of adjacent detection 
means, even if it sets up spacing of the cylindrical core in the same group widely, the shape of surface type of a device 
under test is detectable in the condition dense as a whole increasing the number of the groups of a cylindrical core. 
[0012] Moreover, surface type-like detection equipment according to claim 4 forms the auxiliary core for flux path 
formation of the same width of face in the both sides whose cylindrical cores were pinched in between about the 
direction of relative displacement with a cylindrical core several one [ same ] as a cylindrical core. Therefore, an 
auxiliary core will be formed apart from the cylindrical core in which the detection means is formed, and an exiting 
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coil can be independently arranged from^fetection means by winding around thi^fxiliary core the exiting coil made 
to generate the field which a device under test passes. 

[0013] In this case, like surface type-like detection equipment according to claim 5, while a cylindrical core and an 
auxiliary core are really formed from one magnetic material block, a device under test may consist of a metal or 
magnetic material. 

[0014] Moreover, the exiting coil is wound around the cylindrical core or the auxiliary core, and surface type-like 
detection equipment according to claim 6 impresses a RF signal to an exiting coil. Therefore, the magnetic flux which 
pierces through a device under test changes the short-time period corresponding to a RF signal, and detection of a fine 
concavo-convex configuration is attained. 

[0015] Furthermore, the device under test of surface type-like detection equipment according to claim 7 is a coin, and 
width of face about the direction of relative displacement at the head of a cylindrical core is set to 2mm or less. Since a 
detection means detects change of the magnetic flux which influences a cylindrical core, the resolution of a sensor is 
determined by the size at the head of a cylindrical core. Although the fine concavo-convex configuration is formed on 
the surface of the coin, the concavo-convex configuration on the front face of a coin is detectable with the resolution 
required of distinction of a coin by setting width of face about the direction of relative displacement at the head of a 
cylindrical core to 2mm or less. 

[0016] While arranging the head of the cylindrical core of arranged a large number on the same flat surface, the head of 
many cylindrical cores is made to counter the device-under-test front face which has irregularity in a field, moreover, 
spacing predetermined in surface type-like detection equipment according to claim 8 to a single tier - alienation - The 
detection means for detecting the flux reversal originated and generated in the concavo-convex configuration of a 
device under test at each of a cylindrical core is established, and the concavo-convex configuration of the 
predetermined range of a device under test is detected from the output of this detection means. Therefore, a detection 
means constitutes the line sensor used making counter a device under test. Since the output of each detection means 
changes according to the concavo-convex configuration of the front face of a device under test where the head of a 
cylindrical core counters, the concavo-convex configuration of a location where each detection means of the front face 
of a device under test counters is detectable. 

[0017] Moreover, surface type-like detection equipment according to claim 9 is made smaller than the crevice or 
heights width of face of a concavo-convex configuration which is going to detect the width of face at the head of many 
cylindrical cores, and is used as the magneto-resistive effect component attached in the sensing coil or cylindrical core 
around which the detection means was wound by the cylindrical core. Since a detection means detects change of the 
magnetic flux which influences a cylindrical core, the resolution as a sensor is determined by the thinness at the head 
of a cylindrical core. That is, making it smaller than the crevice or heights width of face of a concavo-convex 
configuration which is going to detect the width of face at the head of a cylindrical core detects the concavo-convex 
configuration of a device under test with resolution finer than this concavo-convex configuration. Moreover, change of 
the magnetic flux resulting from the concavo-convex configuration on the front face of a device under test is 
electrically detected by using a sensing coil or a magneto-resistive effect component as each detection means. 
[0018] moreover, surface type-like detection equipment according to claim 10 - a single tier - alienation - the 
concavo-convex configuration of the predetermined range of the direction which put two or more sets of cylindrical 
cores of arranged a large number in order, and was compared with the direction of a single tier two or more sets with 
the detection means is detected. Therefore, a detection means will be arranged two-dimensional in all directions, and 
the concavo-convex configuration of the predetermined range of a device under test can be detected at once, without 
carrying out relative displacement of the head of a cylindrical core to a device under test. 
[0019] moreover, surface type-like detection equipment according to claim 1 1 - a single tier ~ alienation - the 
predetermined range formed by putting two or more sets of cylindrical cores of arranged a large number in order is set 
as the larger range than the magnitude of a device under test. Therefore, the concavo-convex configuration of the 
whole front face of a device under test can be detected at once, without carrying out relative displacement of the head 
of a cylindrical core to a device under test. 

[0020] Moreover, surface type-like detection equipment according to claim 12 forms the auxiliary core for flux path 
formation of the same width of face in the both sides whose cylindrical cores were pinched in between with a 
cylindrical core several one [ same ] as a cylindrical core. Therefore, an auxiliary core will be formed apart from the 
cylindrical core in which the detection means is formed, and an exiting coil can be independently arranged from a 
detection means by winding around this auxiliary core the exiting coil made to generate the field which a device under 
test passes. 

[0021] Furthermore, the exiting coil is wound around the cylindrical core or the auxiliary core, and surface type-like 
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detection equipment according to claim l^^ipresses a RF signal to an exiting coil^roerefore, the field which pierces 
through a device under test changes the short-time period corresponding to a RF signal, and detection of a fine 
concavo-convex configuration is attained. 
[0022] 

[Embodiment of the Invention] Hereafter, it explains to a detail based on the best gestalt which shows the configuration 
of this invention to a drawing. 

[0023] An example of the operation gestalt of the surface type-like detection equipment which applied this invention to 
drawing 3 from drawing 1 is shown. This surface type-like detection equipment While arranging the head of the 
cylindrical core 3 of arranged a large number on the same flat surface, the head of many cylindrical cores 3 is made to 
counter the front face of the device under test 10 which has irregularity in a field possible [ the array direction at the 
head of the above-mentioned cylindrical core 3 ] for relative displacement in the direction which intersects 
perpendicularly, spacing predetermined to a single tier ~ alienation - The detection means 5 for detecting the flux 
reversal originated and generated in the concavo-convex configuration of a device under test 10 at each of the 
cylindrical core 3 is established. The concavo-convex configuration in the predetermined range of a device under test 
10 is detected from the data which carried out A/D conversion of the output of the detection means 5 to predetermined 
timing, stored in memory 25, and were stored in this memory 25. 

[0024] Here, while having irregularity, when being displaced relatively in the direction in which the array direction at 
the head of the above-mentioned cylindrical core 3 and the device under test 10 which consists of a metal or magnetic 
material cross at right angles, actuation of an about is explained using one cylindrical core 3. 

[0025] Now, die-length [ of two sides ] w which meets in the direction of relative displacement concerned among the 
neighborhoods of apical surface 3a of the width of face w 3 about the migration direction concerned of apical surface 
3a of each cylindrical core 3, i.e., a cylindrical core, supposing the direction of relative displacement of a device under 
test 10 is the drawing 4 Nakaya mark direction, as shown in drawing 4 is set up smaller than the width of face of the 
concavo-convex configuration which it is going to detect. For example, when a device under test 10 is a coin, die- 
length w which meets in the direction of relative displacement concerned of apical surface 3a of the above-mentioned 
cylindrical core 3 is set to the value smaller than the width of face of the crevice of a concavo-convex configuration or 
heights which is going to detect the front face of a coin 10, for example, the value of 2mm or less. In addition, what is 
necessary is for a value smaller than the width of face of the crevice of the concavo-convex configuration which it is 
going to detect, or heights not to necessarily mean that it is smaller than the width of face of the minimum crevice or 
heights, and just to determine that the resolution needed based on the width of face which it is going to detect is 
obtained. It will become what is inferior as compared with the case where resolution is 2mm or less as data which the 
resolution of detection will become [ as opposed to / generally / the irregularity configuration of the front face of a coin 
10 ] coarse if the above-mentioned width of face w becomes large 2mm when a device under test 10 is a coin, detection 
of a fine irregularity configuration becomes difficult, and are used for distinction [ truth / of a coin 10 ]. However, it is 
important to set up width of face w according to the width of face of the concavo-convex configuration of the device 
under test 10 which does not have to set width of face w to 2mm or less, and is not necessarily going to detect it, and 
required resolution. 

[0026] Moreover, when what is necessary is just to detect a concavo-convex configuration roughly, it is not necessary 
to set up the above-mentioned width of face w smaller than the width of face of a concavo-convex configuration, and it 
will be satisfactory, if the resolution required of detection is satisfied even if large the dimension near the width of face 
of a concavo-convex configuration, and a little. 

[0027] Although the irregularity of various width of face is intermingled in many cases in the concavo-convex 
configuration in a device under test 10 which it is going to detect, it is good to set up the width of face w of the 
cylindrical core 3 generally on the basis of the minimum width of face of a concavo-convex configuration. For 
example, since the minimum width of face of the concavo-convex configuration which excepted the fine alphabetic 
character and which should be detected is a part for the heights of a rim as shown in (B) when detecting the concavo- 
convex configuration of a 1 yen coin (construction material: aluminum) shown in drawing 13 (A), width of face w is 
set up on the basis of a part for the heights of this rim. If it is based on this minimum width of face and the twist also 
sets width of face w as the small value, detection of all concavo-convex configurations will be attained. By doing in 
this way, even if the relative-displacement locus of the cylindrical core 3 is P line of drawing 13 (A) and it is Q line, a 
concavo-convex configuration is detectable good. However, what is necessary is just to make width of face w of the 
cylindrical core 3 smaller than the smallest width of face among the width of face of the concavo-convex configuration 
of a pattern [ that it is an object for detection ] part, when what is necessary is just to detect the concavo-convex 
configuration of an encaustic part, without being based on a part for the heights of a rim, and necessarily not setting 
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width of face w as a value with a small tv^f for example, performing configurati<Sietection for heights of a rim. For 
example, what is necessary is just to make width of face w of the cylindrical core 3 into the small value from the width 
of face Wl and W2 of the concavo-convex configuration which it is going to detect, for example, the width of face of 
heights, in the case of drawing 13 (B). Namely, what is necessary is to decide whether want to detect and just to make 
it become smaller than the width of face to the width of face of which magnitude among concavo-convex 
configurations to detect. In this case, while it is vividly detectable about the irregularity of the width of face of 
magnitude to detect, grasp of an outline configuration is possible also about the irregularity of small width of face 
without the need of detecting. 

[0028] The detection means 5 is the sensing coil wound around the cylindrical core 3. Moreover, the auxiliary core 7 
for flux path formation of the same width of face as the cylindrical core 3 is formed in the both sides whose cylindrical 
cores 3 were pinched in between about the above-mentioned relative-displacement direction several one [ same ] as the 
cylindrical core 3, and the exiting coil 6 is wound around the auxiliary core 7 of these both sides. In addition, it is not 
necessary to necessarily form the auxiliary core 7 in the both sides of the cylindrical coil 3, and you may make it form 
the auxiliary core 7 only in either. Moreover, what is necessary is to omit formation of the auxiliary core 7 of both 
sides, and just to wind an exiting coil 6 around the cylindrical core 3 in this case. 

[0029] The RF signal 14 is impressed to each exiting coil 6 as an excitation signal, and the space where a device under 
test 10 is displaced relatively is made to generate a field, as shown in drawing 5 . Passage of the inside of this field of 
the device under test 10 which has the metal section etc. changes magnetic flux. Since change of this magnetic flux 
changes the degree of that change according to the construction material of spacing of apical surface 3a of the 
cylindrical core 3, and a device under test 10, or the metal of a device under test 10, the output of a sensing coil 5 
changes according to the surface concavo-convex configuration and the construction material of a device under test 10. 
After the output of each sensing coil 5 is amplified by the amplifier circuit 1 1 of the detection signal circuit 27, half- 
wave rectification of it is carried out by a detector circuit 12 and the peak hold circuit 13, and envelope detection is 
carried out, and it serves as a wave-like analog signal proportional to the concavo-convex configuration of a device 
under test 10. In addition, reverse is sufficient as the sequence of magnification and detection. And as shown in 
drawing 1 , the analog signal of all the sensing coils 5 is supplied to an analog multiplexer 26. An analog multiplexer 
26 supplies the analog signal of each sensing coil 5 to A/D converter 29 in order to the predetermined timing based on 
the pulse from a synchronous clock 28. Sequential storing of the digital signal changed by A/D converter 29 is carried 
out at memory 25. In addition, since a device under test 10 decreases the magnetic flux in which the eddy current 
generated in the device under test 10 concerned influences the cylindrical core 3 in the case of a metal etc., the output 
signal of a sensing coil 5 will change. Moreover, since the leakage of the magnetic flux from the device under test 10 
concerned decreases [ a device under test 10 ] in the case of the magnetic substance etc., the output signal of a sensing 
coil 5 will change. Therefore, with the surface type-like detection equipment of this invention, even if it is not only 
when a device under test 10 is a metal etc., but the magnetic substance etc., a surface concavo-convex configuration is 
detectable. 

[0030] the direction in which each cores 3 and 7 and each coils 5 and 6 intersect perpendicularly to the direction of 
relative displacement with this surface type-like detection equipment — a single tier — alienation ~ it is arranged and 
the line sensor 1 is constituted. And this line sensor 1 is arranged so that a device under test 10 may be displaced 
relatively in the inside of the field which each exiting coil 6 generates. For example, in using it as a sensor for coin 
discernment built into the coin identification unit of an automatic vending machine etc., it makes it a coin pass through 
the inside of the field which arranges a line sensor 1 near the coin path, and each exiting coil 6 generates. 
[0031] If the sensing coil 5 prepared in the cylindrical core 3 which counters that center position is examined in case 
the coin 10 as a device under test is now displaced relatively, concerning the sensing coil 5 prepared in the cylindrical 
core 3 located in the center of a longitudinal direction of a line sensor 1, in connection with the relative displacement of 
a coin 10, the output signal shown in drawing 6 will be acquired from the detection signal circuit 27 corresponding to 
this sensing coil 5. This output signal becomes low corresponding to the heights of a coin 10, and becomes high 
corresponding to a crevice. And the same output will be obtained, if an output becomes high and there is a hole on the 
way further rather than the case where the crevice is supported until a coin 10 counters the cylindrical core 3. That is, 
although the wave of this output signal corresponds to the concavo-convex configuration of the front face of a coin 10, 
the information 24 grade about the information 21 about the difference of the height of the edge of a coin 10 and a 
center section, the information 22 about the width of face of a edge, the information 23 about a diameter, construction 
material, or thickness can be obtained simultaneously. Therefore, when it is used as a sensor for coin discernment, in 
addition to the information about a surface concavo-convex configuration, such information 21-24 can be detected 
simultaneously. 
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[0032] Thus, from each of the detection jjfel circuit 27 connected to the sensing 5 which constitutes a line sensor 
1, the wave-like analog signal proportional to the concavo-convex configuration of the front face of the coin 10 in 
alignment with the relative-displacement locus of the corresponding cylindrical core 3 is outputted, respectively. A/D 
conversion of the output signal of each detection signal circuit 27 is carried out to sequence to predetermined timing by 
the analog multiplexer 26 and A/D converter 29, and it is memorized by memory 25. That is, as a round mark shows, 
once it carries out relative displacement of a coin 10 and the line sensor 1 to drawing 7 , the data about the concavo- 
convex configuration of the front face of a coin 10 are sampled in the shape of a mesh, and, on the whole, the front face 
of a coin 10 can be detected. That is, the concavo-convex configuration of the range where a line sensor 1 is displaced 
relatively is detected. In addition, as for using a line sensor 1 as a sensor for coin discernment, it is needless to say that 
it is not what is an example and is restricted to the application of coin discernment. 

[0033] As mentioned above, although the data about the concavo-convex configuration of the front face of a coin 10 
are sampled in the shape of a mesh and the front face of a coin 10 can be detected on the whole by the relative 
displacement of the once of a coin 10 and a line sensor 1 as a round mark shows to drawing 7 if the output of a line 
sensor 1 is used In a momentary point in case the center section of the coin 10 passes a line sensor 1 if needed Or 
migration of a coin 10 is made to suspend at this time, and even if it detects the detecting signal from each sensing coil 
5 which constitutes the line sensor 1 at this time, the detection result about the concavo-convex configuration of the 
lengthwise direction in the center section of the coin 10 can be obtained. The detection result about the concavo- 
convex configuration at this time can detect the concavo-convex configuration of the lengthwise direction passing 
through the core of a coin in drawing 13 (A). 

[0034] Moreover, so that the whole field which is going to detect many line sensors 1 in a longitudinal direction may 
be included Or when it arranges in the contiguity condition and the predetermined location or the whole of a coin 10 
enters in the field so that a larger field than a coin 10 may be formed Migration of a coin is stopped, and if the 
detecting signal from each sensing coil 5 which constitutes each line sensor 1 is detected, on the whole, the front face 
of a coin 10 is detectable also by the idle state. If it can shift one location at a time and the line sensor arranged in a 
longitudinal direction is put in order at this time as shown in drawing 10 , the whole concavo-convex configuration can 
be detected in homogeneity. 

[0035] That is, even if it does not move the cylindrical core 3 relatively to a device under test 10 by arranging the 
above-mentioned cylindrical core 3 two-dimensional in all directions, the shape of surface type of a device under test 
10 can be detected at once. 

[0036] The surface type-like detection equipment of this operation gestalt constitutes the line sensor 1 from really 
forming many the cylindrical cores 3 and the auxiliary cores 7 from the ferrite block 18 of a rectangular parallelepiped 
configuration. That is, it changes into the condition which slot 18a and step 18b in alignment with a longitudinal 
direction are machined to the ferrite block 18 first shown in (a), and shows in (b) as [ show / in drawing 8 ]. Next, the 
core object 2 with which each cylindrical core 3 and each auxiliary core 7 were really formed as predetermined number 
machining of the slot 18c was carried out at suitable spacing for this ferrite block 18 and it was shown in (c) is 
manufactured. Thus, if many the cylindrical cores 3 and the auxiliary cores 7 are really formed by machining, since a 
base side can be constituted from a condition of having connected as one block, many the cylindrical cores 3 and the 
auxiliary cores 7 can be arranged to accuracy at intervals of predetermined. 

[0037] However, it is not necessary to necessarily form each cylindrical core 3 and the auxiliary core 7 really from one 
ferrite block 18, two or more things in which only the predetermined number formed the cylindrical core 3 and the 
auxiliary core 7 may be joined to the ferrite block 18 shorter than the ferrite block shown in drawing 8 (a), and the line 
sensor 1 of predetermined length may be constituted. Or as shown in drawing 9 , it may unify by putting in order much 
core objects 2 with which one cylindrical core 3 and two auxiliary cores 7 were formed, for example, joining to the 
ceramic plate 30, and a line sensor 1 may be constituted. 

[0038] In addition, although each above-mentioned gestalt is the example of the suitable gestalt of this invention, in the 
range which is not limited to these and does not deviate from the summary of this invention, deformation 
implementation is variously possible for it. For example, although above-mentioned explanation explained the coin as 
a device under test, this invention can detect the concavo-convex configuration of the front face of various things 
where construction material consists of a metal, the magnetic substance, etc. 

[0039] Moreover, although cylindrical core 3 grade is arranged in a single tier and the line sensor 1 is constituted, the 
double sequence-of-numbers ****** line sensor 1 may be constituted for the cylindrical core 3. namely, a single tier - 
alienation - the cylindrical core 3 of arranged a large number may be put in order in the direction of relative 
displacement of two or more set device under test 10, and you may arrange so that the cylindrical core 3 of a backside 
train may be located between the cylindrical cores 3 of a before side train about this direction of relative displacement. 
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drawing 10 - a single tier - alienation --^^cylindrical core 3 of arranged a large mmber is put in order in the 
direction of relative displacement of the 2-set device under test 10, and signs that it has arranged so that the cylindrical 
core 3 of eye two trains may be located between the cylindrical cores 3 of eye one train are shown. Since the 
cylindrical core 3 of eye one train and the cylindrical core 3 of eye two trains are arranged by turns, the relative- 
displacement locus of the cylindrical core 3 of each train cannot lap, but can increase the number of the cylindrical 
cores 3, and can detect the shape of surface type of a device under test 10 in the dense condition. For example, even if 
it is the case where spacing of the cylindrical core 3 must be made large in order to prevent magnetic interference of 
the adjacent sensing coil 5 when spacing of the cylindrical core 3 of a single tier cannot not much be narrowed from 
the constraint on structure and processing etc., the relative-displacement locus of the cylindrical core 3 can be changed 
into a dense condition by increasing the train of the cylindrical core 3, and a device under test 10 can be detected. 
[0040] Moreover, although the detection means considered as the sensing coil 5 wound around the cylindrical core 3 in 
above-mentioned explanation, the magneto-resistive effect component for detecting change of the magnetic flux which 
replaced with the sensing coil 5 and originated in the concavo-convex configuration may be attached in the cylindrical 
core 3. 

[0041] Moreover, although it had two coils 5, i.e., a sensing coil, and an exiting coil 6 in above-mentioned explanation, 
it is not necessary to necessarily have two coils 5 and 6, and these may be made into one coil and may be constituted. 
In this case, what is necessary is to carry out circuitry so that the inductance change in the coil concerned can be 
detected at the same time it excites with one coil, and just to make it detect change of magnetic flux based on this 
detection result. 

[0042] Furthermore, what is necessary is not to necessarily restrict to a RF signal and just to use the signal according to 
a device under test 10, the resolution of the detection, etc. as a signal impressed to an exiting coil 6. However, when 
using it as a sensor for coin discernment, the activity of an AC signal with a frequency of 10MHz is desirable from 
1kHz. It is because it becomes what is inferior to resolution as data for distinguishing a class, truth, etc. of a coin in less 
than 1kHz, and is because an impedance rises, actuation of a sensor will become difficult or the diving noise between 
the signal wiring which does not mind a magnetic circuit will become large, if 10MHz is exceeded. 
[0043] 

[Example] Next, in order to investigate the relation between the width of face w of apical surface 3 a of the cylindrical 
core 3, and the resolution of concavo-convex configuration detection, the experiment which changes the value of width 
of face w and detects the shape of surface type of a coin (construction material: cupronickel) of 500 yen was 
conducted. When the width of face of irregularity to detect is about 1mm, the wave of the output signal of the sensing 
coil 5 at the time of setting width of face w to 3mm for the wave of the output signal of the sensing coil 5 at the time of 
setting width of face w to 0.5mm at drawing 1 1 at drawing 12 is shown. Although the wave of an output signal could 
become even on the whole and the information 21 (refer to drawing 6 ) about the difference of the height of the edge of 
a 500 yen coin and a center section, the information 23 about a diameter, and the information 24 grade about the 
thickness of construction material could be checked when width of face w was set to 3mm ( drawing 12 ), detection of 
a surface concavo-convex configuration was difficult. On the other hand, when width of face w is set to 0.5mm 
( drawing 1 1 ), change of the configuration of an output signal follows change of the shape of surface type of a coin 
good 500 yen. It has checked that the description of a fine concavo-convex configuration was more detectable to 
fitness by making width of face w small by this. Moreover, it turned out [ which obtain resolution sufficient by setting 
width of face w to 0.5mm to use it as a sensor for distinguishing a class, truth, etc. of a coin ] that things can be carried 
out. 
[0044] 

[Effect of the Invention] As explained above, with surface type-like detection equipment according to claim 1 While 
arranging the head of the cylindrical core of arranged a large number on the same flat surface, the head of many 
cylindrical cores is made to counter the device-under-test front face which has irregularity in a field possible [ the array 
direction ] for relative displacement in the direction which intersects perpendicularly, spacing predetermined to a single 
tier - alienation - The detection means for detecting the flux reversal originated and generated in the concavo-convex 
configuration of a device under test at each of a cylindrical core is established. Since the concavo-convex configuration 
of the predetermined range is detected from the data which carried out A/D conversion of the output of this detection 
means to predetermined timing, stored in memory, and were stored in this memory, a detection means can constitute a 
line sensor and non-contact can detect the concavo-convex configuration of the whole front face of a device under test 
by one scan. Moreover, since a detection means is formed in the cylindrical core arranged in the single tier and he is 
trying to detect magnetic variation, the structure of a line sensor will become easy and a manufacturing cost can be 
held down. 
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[0045] Moreover, since it was made sma^fchan the width of face of the concavo-^^vex configuration which is going 
to detect the width of face about the direction of relative displacement at the head of many cylindrical cores, the 
concavo-convex configuration of a device under test is detectable with resolution finer than the concavo-convex 
configuration of a device under test with surface type-like detection equipment according to claim 2. Moreover, since it 
considered as the magneto-resistive effect component attached in the sensing coil or cylindrical core around which the 
detection means was wound by the cylindrical core, change of the magnetic flux resulting from the concavo-convex 
configuration on the front face of a device under test is electrically detectable. 

[0046] moreover, with surface type-like detection equipment according to claim 3 a single tier - alienation, since it has 
arranged so that the cylindrical core of arranged a large number may be put in order in the two or more set up diagnosis 
pair migration direction and the cylindrical core of a backside train may be located between the cylindrical cores of a 
before side train about the above-mentioned relative-displacement direction While becoming possible the increase of a 
number, and to carry out and to detect [ of a cylindrical core ] the shape of surface type of a device under test in the 
dense condition, the magnetic effect of the detection means which extends spacing of a cylindrical core and adjoins 
each other can be prevented maintaining such a dense condition. 

[0047] Moreover, with surface type-like detection equipment according to claim 4, since the auxiliary core for flux 
path formation of the same width of face was formed in the both sides whose cylindrical cores were pinched in 
between about the direction of relative displacement with the cylindrical core several one [ same ] as a cylindrical core, 
it can become possible to wind an exiting coil around an auxiliary core, a detection means can arrange the exiting coil 
concerned independently, and the detection sensitivity of a line sensor can be raised. 

[0048] In this case, while a cylindrical core and an auxiliary core are really formed from one magnetic material block, 
you may make it a device under test consist of a metal or magnetic material like surface type-like detection equipment 
according to claim 5. 

[0049] Moreover, with surface type-like detection equipment according to claim 6, since the exiting coil is wound 
around the cylindrical core or the auxiliary core and a RF signal is impressed to an exiting coil, the magnetic flux 
which pierces through a device under test changes the short-time period corresponding to a RF signal, and detection of 
a fine concavo-convex configuration is attained. 

[0050] Furthermore, since a device under test is a coin and the width of face at the head about the migration direction 
of a cylindrical core is 2mm or less, the concavo-convex configuration on the front face of a coin is detectable with the 
resolution required of distinction of a coin with surface type-like detection equipment according to claim 7. Moreover, 
the construction material of a coin, a diameter, etc. are detectable to the concavo-convex configuration and coincidence 
on the front face of a coin. 

[0051] moreover, with surface type-like detection equipment according to claim 8 While arranging the head of the 
cylindrical core of arranged a large number on the same flat surface, the head of many cylindrical cores is made to 
counter the device-under-test front face which has irregularity in a field, spacing predetermined to a single tier » 
alienation - Since the detection means for detecting the flux reversal originated and generated in the concavo-convex 
configuration of a device under test at each of a cylindrical core is established and the concavo-convex configuration of 
the predetermined range of a device under test is detected from the output of this detection means A detection means 
can constitute a line sensor and the concavo-convex configuration of the front face of a device under test can be 
detected by non-contact in line. Moreover, since a detection means is formed in the cylindrical core arranged in the 
single tier and he is trying to detect magnetic variation, structure becomes easy and a manufacturing cost can be held 
down. 

[0052] Moreover, since it was made smaller than the crevice or heights width of face of a concavo-convex 
configuration which is going to detect the width of face at the head of many cylindrical cores, the concavo-convex 
configuration of a device under test is detectable with resolution finer than the concavo-convex configuration of a 
device under test with surface type-like detection equipment according to claim 9. Moreover, since it considered as the 
magneto-resistive effect component attached in the sensing coil or cylindrical core around which the detection means 
was wound by the cylindrical core, change of the magnetic flux resulting from the concavo-convex configuration on 
the front face of a device under test is electrically detectable. 

[0053] moreover - surface type-like detection equipment according to claim 10 - a single tier ~ alienation - since the 
concavo-convex configuration of the predetermined range of the direction which put two or more sets of cylindrical 
cores of arranged a large number in order, and was compared with the direction of a single tier two or more sets with 
the detection means was detected, a detection means is arranged two-dimensional in all directions, and the concavo- 
convex configuration of the predetermined range of the front face of a device under test can be detected by non- 
contact. Moreover, since a detection means is formed in the cylindrical core put in order two-dimensional and he is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



Page 9 of 9 

trying to detect magnetic variation, struc tfB^>ecomes easy and a manufacturing cc^^an be held down. 
[0054] moreover - surface type-like detection equipment according to claim 1 1 - a single tier - alienation - since the 
predetermined range formed by putting two or more sets of cylindrical cores of arranged a large number in order is set 
as the larger range than the magnitude of a device under test, the concavo-convex configuration of the whole device 
under test can be detected at once, without carrying out relative displacement of the head of the cylindrical core put in 
order in all directions to a device under test. 

[0055] Moreover, with surface type-like detection equipment according to claim 12, since the auxiliary core for flux 
path formation of the same width of face was formed in the both sides whose cylindrical cores were pinched in 
between with the cylindrical core several one [ same ] as a cylindrical core, it can become possible to wind an exiting 
coil around an auxiliary core, a detection means can arrange the exiting coil concerned independently, and detection 
sensitivity can be raised. 

[0056] Furthermore, with surface type-like detection equipment according to claim 13, since the exiting coil is wound 
around the cylindrical core or the auxiliary core and a RF signal is impressed to an exiting coil, the field which pierces 
through a device under test changes the short-time period corresponding to a RF signal, and detection of a fine 
concavo-convex configuration is attained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While arranging the head of the cylindrical core of arranged a large number on the same flat surface, the 
head of the cylindrical core of above-mentioned a large number is made to counter the device-under-test front face 
which has irregularity in a field possible [ the above-mentioned array direction ] for relative displacement in the 
direction which intersects perpendicularly, spacing predetermined to a single tier - alienation ~ The detection means 
for detecting the flux reversal originated and generated at each of the above-mentioned cylindrical core in the above- 
mentioned concavo-convex configuration of the above-mentioned device under test is established. Surface type-like 
detection equipment which carries out A/D conversion of the output of this detection means to predetermined timing, 
and makes it the description as it comes to detect the concavo-convex configuration of the predetermined range from 
the data which stored in memory and were stored in this memory. 

[Claim 2] It is surface type-like detection equipment according to claim 1 which makes it smaller than the width of 
face of the above-mentioned concavo-convex configuration where it detects the width of face about the above- 
mentioned relative-displacement direction at the head of the cylindrical core of above-mentioned a large number, and 
is characterized by the above-mentioned detection means being the magneto-resistive effect component attached in the 
sensing coil wound around the above-mentioned cylindrical core, or the above-mentioned cylindrical core. 
[Claim 3] a up Norikazu train - alienation - the surface type-like detection equipment according to claim 1 or 2 
characterized by having arranged so that the cylindrical core of arranged a large number may be put in order in the two 
or more set up diagnosis pair migration direction and the cylindrical core of a backside train may be located between 
the cylindrical cores of a before side train about the above-mentioned relative-displacement direction. 
[Claim 4] Claims 1-3 characterized by coming to form the auxiliary core for flux path formation of the same width of 
face with the above-mentioned cylindrical core at the both sides whose above-mentioned cylindrical cores were 
pinched in between about the above-mentioned relative-displacement direction to several one [ same ] as the above- 
mentioned cylindrical core are surface type-like detection equipment of a publication either. 
[Claim 5] The above-mentioned cylindrical core and an auxiliary core are surface type-like detection equipment 
according to claim 4 characterized by being what the above-mentioned device under test becomes from a metal or 
magnetic material while really being formed from one magnetic material block. 

[Claim 6] Claims 1-5 characterized by the exiting coil being wound around the above-mentioned cylindrical core or the 
auxiliary core, and coming to impress a RF signal by the above-mentioned exiting coil are surface type-like detection 
equipment of a publication either. 

[Claim 7] It is surface type-like detection equipment according to claim 6 which the above-mentioned device under test 
is a coin, and is characterized by the width of face about the above-mentioned relative-displacement direction at the 
head of the above-mentioned cylindrical core being 2mm or less. 

[Claim 8] While arranging the head of the cylindrical core of arranged a large number on the same flat surface, the 
head of the cylindrical core of above-mentioned a large number is made to counter the device-under-test front face 
which has irregularity in a field, spacing predetermined to a single tier - alienation - Surface type-like detection 
equipment which makes it the description as the detection means for detecting the flux reversal originated and 
generated at each of the above-mentioned cylindrical core in the above-mentioned concavo-convex configuration of 
the above-mentioned device under test is established and it comes to detect the concavo-convex configuration of the 
predetermined range of the above-mentioned device under test from the output of this detection means. 
[Claim 9] It is surface type-like detection equipment according to claim 8 which makes it smaller than the crevice or 
heights width of face of the above-mentioned concavo-convex configuration which is going to detect the width of face 
at the head of the cylindrical core of above-mentioned a large number, and is characterized by the above-mentioned 
detection means being the magneto-resistive effect component attached in the sensing coil wound around the above- 
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mentioned cylindrical core, or the above-t^tioned cylindrical core. 

[Claim 10] a up Norikazu train - alienation - the surface type-like detection equipment according to claim 8 or 9 
characterized by detecting the concavo-convex configuration of the predetermined range of the direction which put two 
or more sets of cylindrical cores of arranged a large number in order, and was direction of up Norikazu train, and 
above-mentioned put in order two or more sets with the above-mentioned detection means. 
[Claim 1 1] a up Norikazu train -- alienation - the surface type-like detection equipment according to claim 10 
characterized by setting the above-mentioned predetermined range formed by putting two or more sets of cylindrical 
cores of arranged a large number in order as the larger range than the magnitude of the above-mentioned device under 
test. 

[Claim 12] Claims 8-1 1 characterized by coming to form the auxiliary core for flux path formation of the same width 
of face with the above-mentioned cylindrical core at the both sides whose above-mentioned cylindrical cores were 
pinched in between to several one [ same ] as the above-mentioned cylindrical core are surface type-like detection 
equipment of a publication either. 

[Claim 13] Surface type-like detection equipment according to claim 12 characterized by winding the exiting coil 
around the above-mentioned cylindrical core or the auxiliary core, and impressing a RF signal to the above-mentioned 
exiting coil. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the surface type-like detection equipment 
which applied this invention. 

[Drawing 2] It is the decomposition perspective view of the line sensor of the surface type-like detection equipment of 
drawing 1 . 

[Drawing 3] It is the top view of the line sensor of the surface type-like detection equipment of drawing 1 . 

[Drawing 4] In order to explain the width of face w at the head of a cylindrical core, it is the perspective view showing 

some line sensors. 

[Drawing 5] It is the circuit diagram showing the detection signal circuit of the surface type-like detection equipment 
of drawing 1 . 

[Drawin g 6] It is drawing showing the example of the output signal of the detection signal circuit of drawing 5 . 
[Drawing 7] It is the conceptual diagram of detection by the line sensor of the surface type-like detection equipment of 
drawing 1 . 

[Drawing 8] The perspective view in the condition that the outline of the production process of the core object of the 
surface type-like detection equipment of drawing 1 was shown, (a) processed the perspective view of a ferrite block 
into the ferrite block, and (b) processed the slot and the step, and (c) are the perspective views in the condition of 
having processed the cylindrical core and the auxiliary core into the ferrite block. 

[Drawing 9] It is the perspective view showing another operation gestalt of the core object of the surface type-like 
detection equipment of drawing 1 . 

[Drawing 10] It is the top view showing signs that the train of the cylindrical core of the surface type-like detection 
equipment of drawing 1 was put in order 2 sets. 

[Drawing 11] It is drawing showing the sensor output at the time of measuring the concavo-convex configuration of a 

coin of 500 yen, having used width of face w of the apical surface of a cylindrical core as 0.5mm. 

[Drawing 12] It is drawing showing the sensor output at the time of measuring the concavo-convex configuration of a 

coin of 500 yen, having used width of face w of the apical surface of a cylindrical core as 3mm. 

[Drawing 13] It is for explaining the relation of the magnitude of the width of face w of the apical surface of a 

cylindrical core, and the width of face of the concavo-convex configuration of a device under test, and is the sectional 

view in which (A) shows the top view of a coin (device under test) of 1 yen, and (B) shows the dimension concept of 

the concavo-convex configuration of a coin of 1 yen. 

[Description of Notations] 

1 Line Sensor 

2 Core Object 

3 Cylindrical Core 
3 a Apical surface 

5 Sensing Coil (Detection Means) 

6 Exiting Coil 

7 Auxiliary Core 

10 Device under Test 

14 RF Signal 

25 Memory 

29 A/D Converter 

w Width of face about the device-under-test migration direction at the head of a cylindrical core 
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[0 0 0 6] tLt, 36^*S*tSJBtt*lilK«OH!» 

r± , « jftttsu ffl & is 6 -f « » sn s *lt v > 

[0 0 0 7] «*J3t*^*B^Bflia»ttS:* 
[0 0 0 8] 



[0009] bTt^oT, tkm^m-±&mj£ynk<Dn*t 
ft*s-&#»ui^a<Dttj>jSrBif^^>r $>^-c#:* 

[0 0 10] 2|E*0*ffi«««tfflS« 
Vt=T\c&WirzmMcD^[:*:mtti1rZ><DX\ »Vt=*T 

[ 0 0 1 1 ] »*«3fB*C0»ffi®tt»lffl^il 
tt, -MteHIIIIJEM L*:#«to»tt= T«r*fc6tHa»«P 
»*[p]^^, ffi»»»*ipjK:BBU«r«?iJ<ol*tt=T<75 

ttSftbT^ a»*U»<^WIW**^fc«ft*t«-e«»l« 
»l^=rcoiiBl«*rJS:<K3&urfc, M^^f 

£*0«*iffii» j&fc jB coffin ^ T ^r#* ^ T 
■^aco^ *t b ^lt v n s ^7i ttjgij (cffia ^ r 

**t«ri:fcft5, ^(Dffim^Ttc&mimmmm-fz 

50 BS#*:3B*S*SJBflS=a^f /uSr*Eli-5r ttig^^ 



f#§3¥ 1 1 -2 5 0 3 0 3 



[0 0 13] »*q[5E*0*B5Jg«»ffl^ 

«■ , 3/x = r tiffim = >r ^##[§1 <* ttr 

[0 0 15] S&tC, »*«7E*0*a5JB*t*ffl«« 

SttM = 7i:»«t§«*^ftS:ftffit5^t, # 
#c = 70jfe«0** J: o T ir ^O^Sgri*^ * H 

K7fct5ii:-e, «« <£> wjics* * ti z> imm xm 

[0 0 16] W*«8l5<R<^*ffi««*tll8«: 

[0 0 17] H*9 91B«©*B»!R»tH3Sl 

[0 0 18] £fc, Bt**l 0Ett<Z>X9&:|fcRttJS1E 
tt, -y9te«ME3ajLfc#S^^ 



05 loon] tt*«i im*t<D3tmmimtiimm 

[0 0 2 0] 3=fc, BfjftqU 2|B«0*®^«|ttS3g« 
*ii»»j*JB =* T Sri*** = 7 <k |ij Ct-^^M 

20 [0 0 2 1 ] ^}:, W*«l 3IE«(0*ffi*tt*ffl3£ 
Wt , »4t ^ 7XI4i» =« T Id ^fibtt ^ ^3ds#EI $ H 

J6i"S«[«FlWJB»!"eaEft:L, jWd»v ^Bflifb»*fc»Skai3& s »T 

25 fg^ft£o 

[0 0 2 2 ] 

[0 0 2 3] Hl^6H3lc % **WS:3tfflU*:*ffiJB 

^*ffi(c±E4^=iT3 05fe*^E5U*-|Bli«:|i:X-rS 
35 *-filtiltt»»»'5r«^»fRlS-&, M^7 3(7)^-fti 
(c^gij^ 1 0 coHOifb^^eH LT^4tSE$fft 

^F^^^ 7 ^ 5: ym/Dfitr^^y 2 5 
u fg^^ey 2 s^ftjftsiLfcT*— #^e>»ao^*i 0 

[.0 0 2 4] rrx\ [HiaSr^-fSiit^JRXtta 

45 [0025] H4fc*i-J: 5 Miai oco 
ffi^»^[^^ia4^^^^^-rfcofci:i~^^. 
4fc=T 3C05fe^ffi 3 a eoaBE»»*[B]fcl8-r*«w, MP 
■^#:K^T 3 OjfeffiS 3 a 5 




9o fcfcU WLtiwS:2mmEi[TI-t5«5tt4 

m ffl *c ^* $ *i 5 SrWJe-t-jJx Hf R8H * \* \ 
[0 0 2 7] »J^fel 0(ci*3JtStfeffiLJ: 5 ^t^H 

T 3 60*Sw^^-r^^^g.v\ 0iJx.fi, 113 (A) 

m^at, (B) lc*-t\k5fc, ffl^^^^^^bfc 

± 5 £ ZtX\ f^73- colBM»»*W»"* s W-S:-«r- 
Hi 3 (A) OPStfeottQlltfeot^MM' 

^J^f^E113 (B) O^-Cte, ^tHLJ: 5 i-r^DUdi 
«Mfco<B N #J;ifi[&»o«wi, W2iHM^7 3 

to ^ r t wtmj&vtnftM tt ^rt B-c& 5 0 

[0 0 2 8] tftta^astt, ^Jx.«#t^^T3ic:#[p]^ 




1 1—250303 

8*iB«J*S coSlti ^77 =^73^ c^:— ft: 

05 ^c<b*«Jib=rT7Sr^i-«± 5*cLTtAv\ * 

teWtf; n 73 }cMj££ = 6 Sr*IS-*-ntf A V \ 
[0 0 2 9] H5«C**?-J;5te, *JB* = >f /U6 Kltt* 

ft-T^o :^)I*©3Efttt*R37 3 0«I3 a 

loi omiH^Scays* i o ^^i^ttic ± o 

SKI l^±oTJt*S*tfc«, 2St^f- 

JfiS'^'&ffiM? n y ^ 2 8 ^e>O^^u^tcS<3v^fc0f^ 
25 5 V^^I#ICA/D3EJMS 2 9 lCft»t5o A 

^■y 2 5^jw2fc»jifistb5 0 ft*5, say^i o^^ox 

ds#tt ^73 5 BS*Sr«^ * fiO-ett a = 

30 /^sottj^w-g-dssft-rSwifcftD, sals* 

[0 0-3 0] roSIf)Rtffigim ^^73, 7 

45 a-f /we 3&s»*S*S«ff ± 5 fc-r 

[0 0 3 1 ] ^J, Vir>-^ 1 (D&^-Jjfa^^z.fiL 

it^M^7 3 (cis: it e>tLfc^m = ^^5 *cb8lt, 
50 *'WtllK»fij"t'5**ft=T 3Jc:M:«tfeixfctftai=«>r^ 



- 5 - 



1 1 -2 5 0 3 0 3 



S^Hi-S««2 1, »Spcoi|B^B8-r5ffif«2 2. 
tllt5»*2 3, *f«-^ff*^B8i-S«f*2 4«Ss«r# 

*D;tT;:*L^ti?$8 2 1-2 4 r <h tf* 

[0 0 3 2 ] roJ:5^, 7^>tyfiS:Mt5« 

fit, Mt^Stt^7 3«fBW»Cfp v 3ff 1 0 

?tim*)£tiZ>o #^fflff-^lHlS&2 7C0ffl*«*«:, T 
tn ^/l/^^L/^lh 2 6XtfA/D^tfeS§2 9 fcj: 9 

ffij£<D*>< ^^^-enswciA/DSlftSJxr^^ejJ 2 5 
*d|StftStbSo 1P*>, H 7 ^Ep-c^ihJ: 5 tel. mi 

0(^^®(D[mi£h^#t^o^TC0'7 ; — ^^M 
■K'JOJB&tclB* tco-ett^^r fctt^i«fc-e*>S. 

[0033] ±fso£5^ 5^ ytyti (Dmjj&m 

VIM irco— *(DftSt^i5x% Blftl 0 <£>^S<£>GDt£Wg 
i: tco— 0*//?Je::ioVNT, Xte, 1 0 

4ftttlJ»*f±, [El 13 (A) ^*3V>Ttt, BElSO^^Srii 

[0 0 3 4] ^-fy-feVtlSr^Sa^lc, ft 

ttiUJ:5 £i-S«*£#£*trJ: 5tc. ^VMMf 10 



>ir>f-^[H 1 OfC^FirJt 5 *C— ofofif^f 

05 [0 0 3 5] IP^, ±1^^7 3.^1i(C2ft7cW 
tEttSrti?, M^T3«M^ioWL-C 
*B»ttK:»ibS-«:ft< r l (XoatBKIM**:— 

[0 0 3 6] *H163Klli^*a5?Btttfta»«(i H itt^$: 
10 »ft©7i7>f h^Py^l8i9|*0*R37 3S 

*l^"C^5. o;£<9 N B8l:*tJ: 5 ic N $fe-f ( a ) ^ 
^"T^^^-f hyn^^ 1 8^*^^fS]{cSofcSl 8 

a^Si8b^iMoitx (b) {c^irVtm^-r 

15 5 C :©7x7>f h:/n jx ^ 1 8td&3ftlH]IB-T? 

*1 8 c S:0f^Sk««JflXLT (c) t^i" J; 5 

mmirZ> 0 r 5 t#jR(0»R37 3Rt5i«i3 7 7 

fe«wiiiaot-iwg*tfttf^ iMit-o^)^ 

^7 3Ma|jn7 7 Sr0f^l«W-eiE»^ia«-r5 r 

[0 0 3 7] fc«U ^fL<)#*R37 3Xt;*»3 
T 7£H@CD:7^7^ h^n^ 1 8^b-ftWt5 
25 iMff*#<, i8 (a) su'y ^ hZ/o y$ J; 9 

Sv^m^ h^D 5/^1 8*dBf^*«Jt#tt=ir 3& 
r/TO ^77 Lfc fc 0«r«ftfiS^ LT^S^ 

lWfnT 3 £ 2#<Z>M®} = T 7 36SJg^8Six 

[0038] ±a?o*jgiBtt**M^»a*?B« 

[0 0 3 9] ^fc s *R = T3*Sr— 5IJ«c3fe^<T5-<>' 
40 tyfi^S^tTi/^^, WVt^T 3 Sr*«cJiJffi^<-c 
7^ytyfi«Lttg^ 0 ip^ N — yutqiintlE 
?U l)t«0»tt37 3 Sr«»:»«»]Sflfe 1 0 

T 3 o|B^««^J^#«=r 3 dsffin-fs i 0 \z.WM L 
45 Tt>Av\ HiOJc, — ^JKBIBEWLfc^fcoiMfea 
r 3 «r«*«zi«a«ais* 1 0 offi»»»*rtitc:jfe^<, 

1 m g =7 3©ffllC2 ^IJ g 37 3 ^Sffifi-t" 

50 *ft3 7 3^^S®H»|j:i/^f s »tt=T3 0m 



[0 0 4 0] JbiK<DR9!t?tt, tftffi^«as*Mfc= 

cO^S^a** ^ £:#t*C = 73lcR!9f+l*-CfcAv\, 
(T^Y/WcLTflfeScLTfc&^o r^Cfj:, loco 

^^M^^^xmrn^no tm^c^m^^ ywz&tf % 

[0 0 4 2] BMBs=>f /^6*cBiJq-fS«*4: L 

^1 o^cD^^Mmm^ctzm^m^^tx 

fit, 1 k H 2 1 OMH z OURft(D3?«fff ottffl 
LV\ 1 k H 2 *J»-efi, «tt^WR^Xft««: 

[ 0 0 4 3] 

[*J£M] #tt3 7 3 0jfejBI3aO«wi[!flia 

£x.t 500 pj«« (»k : &m) o«B»«sr«ai-r 

(Ull Wlw^rO. 5mmt bfc»^<7>*tt|3 
-r^5(DtB^|{f-^CO&?gtr, HI 1 2 CfiwS: 3 mm<t L 

3mm^:L^ (HI 1 2 ) (cte, ffi^jff #-<0««#^ 
<*Mfc¥&*fcO£>5eoTL*V\ 5 0 o R^^colMP 
fc+ASB^ieSoSSteBBi- 5lf$R2 l (H6#fiS) , S 
8lcHt5l»*2 3, «-Wo»**c:B8i-s«a2 4««: 

t 0 rtU-^U jfgwSrO. 5mmibfcl^ (HI 1 
1) fete, tKM^i^WS 0 ORSf 

■fS-i-e, «»oa*^J|«««r2H19J-J--5fc«>fl!>-fe^ 



^IB^F 1 1 -2 5 0 3 0 3 

[0 0 4 4] 

05 E»*l*ttl*«-ett, — WK9f^OIBHi-e«IIWE5"JL*: 
#»<o»R=i 7^)ftttS:H-3|Zffi±KBlt 5 i i tic 

•*f[p|£-e\ SM£ ^ t co fr^ti, ^SiliJ co [U] fc: 
^-fc^ifSrfllSgU 1 Eco^-eWJ^co^S^co 

[0 0 4 5] £fc, ft 2 E«^*ffi«tttftta»«-C 
20 tt. #»^#« = T^5fe*offi^»*-S]*cB8i-5«Sr 

S'J^fecoiMia^^i: {9 t^^^^ftgr^S'J^coElflifb 
[0 0 4 6] 3 E«o*ffi»«1*ffll6«-C 

it<ox\ 7o»S:J|^ tri4««-c$ai^«i^ 

*E®ttotftfflSrff 5 r^^plic/^iit^ -co J; 
5 fcttlfi Sr L * # ^tt = T CO M Pi StJE* 1 / T R 
35 "9^5 *a^a<?5«ftWjK»SrRjh-r 5 r fc tfXZ 5 0 
[0 0 4 7] ^^c, BI**4lB«0*B53fgtttftaftll-e 

<b C^c—m^^ l,fc<DX\ Sft^7|:«n^/v^ 

[0 0 4 8] rcO#^. »*3g5|5«<3D*E^tlt^ttS^ 
Ecoi^fc, M^7i:»^7i:^-o«^D 
45 J: V—ftmtfLZtiZtb t>fc, «aiJ3£**s^jR Xtt 

■ «ttw**e>*5 ct 5 (attain 

[0 0 4 9] Sfc, W**6ffi*0*ffi»#ttftmS«T? 
, ^73( «4S«j r Id ttfibfll =• Y #m Jtlt 

50 mmmmm^^cMit^^m^mmmx 



- 1 - 




[0 0 5 0] £?>{c, ff*Ja7|E«<7?*ffi®^tBfiM 

St, iffS«fc»ttli- 5rii6s-egr So 
[0 0 5 1 ] Sfc, 8 IB*o*ffi»tt*iH*lK"C 

[0053] m^mi omm^mm^mmmmm 
&m<DWdhmvt&mm-Fzj:5\zLtc<Dx\ tftm^sas 

[0 0 5 4] 1 1 fa*(D*ffi»^»ffi«« 

-era, — ^j^»iwE^Jbfc*»^#tt=T**»^afc-< 

[0 0 5 5] Sfc, 2 E«<75*ffijgtt*ffl»« 

tb^iots mmm^-< ^^m^& t ttjsa: uxiae 

f^^im, »lii«*t|fii±S*5ii#-e#5. 
[0 0 5 6] $ b f-> 1 3 IE«tO*ffi»tfc«|fflK 




I^BI^F 1 1 -25 0 3 0 3 

05 [BSOffiyftRR] 

[si 2] mi<o^mm^mmm(o^^ ^^(o^m 

io [m 3 ] m i <a*ffi»4fc«ffi»«<^-Y ^±>^-<Dw-m 
mxh^o 

[El 5] Hl<o»s^tftU»S^tttiifS^[iIK^i- 

i5 m$tmx&>% 0 

me] m5<D&ttim^mffi<Dmfim^<Dm&7F-fmx 

[El 7] Hlo*ffi3B*»tiiaiflio^>r >-fe>^J:5 

20 [ei 8] mi<D^m^vt&ttimw:<D^Ti$(Dm^j:wL<D 

(b) fi-^zc^ h^u y^^SM^aDltfct 

M<DM$im, (c) H:7x7>f h^Ds/^|ct|fcR37ft 

25 [EI 9] Hl^*ffi»«ttffl|SKo=3r#:(7)SiJ<^**?g 
ffi 4: * El T? S 0 

[H i o ] mi <nmmm&femmw<owv?:=*T<D?\i& 2 

im 1 1 ] »«3 7©jfcHffiOBwt0. 5mmat 
30 5 0 OR^W^QIia^^^S'J^bfc^^^Viha^^ 

[Ell 2] #t5TO5feS®i0tIwS:3mnii: LT50 

mx&% 0 

35 [Ell 3] #t^c ^705fe»tsw^ mM (DmthM 

(a) fiinau (b) SIR 

40 1 
2 

3 = r 

3 a 

45 6 mm^^sU 
7 ffi%3 ^ T 

1 0 ttU^tti 

1 4. ^il^ft^- 

2 5 ^^y 

50 2 9 A/DfUS 
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